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Tlrc rlccornllosilt<ln <ll carnal Ji t9 ll Illor:k Vr:r'c Krlrtcs anr'l D '

L)owy. flirll Ilcscalch Corttt<:Ll Isracl 2, N()2 115-17 (L952' CA

ql 2OZle. C-'arnallitc rhssolvtld ln brrne solutions dr:r:omposi-

tion with preclpil-ate of KC1 . Convection currenls are set up

from the denser solution sr.:rroundrng the carnallite to the less

dense solulion aboul. r-he KC1. The KC1 does not crystallize
rn contact with the carnallite.

Use of dyes in the solar evaporation of Dead Sea brine ' Block'
et.al. Ir)d. Eng. Chem. 41 1544 (1951)'

Drscussron of the use of organic dyes in increasing the evapora-

tion rate of tlrine- Effect of pond depth, dye concentration' etc'
are invesligated.

The Dead Sea - A Storehouse of Chemicals Novomeysky' M'A'
Trans Instn. Chem. Engrs, London 14 (1936) 60'

A comprehensive review of the early technology of potash

production from the Dead Sea'

The use of brine in vacuum refrigeration and evaporation'
D. Wittenberg Ind. Chemist 28 535-? (1952)' Power device

proposecl from Dead Sea brine CA 47 4009i'

Serolvy, Frltz arld Trtr.ei, Manfr ed"' Ztt Frage der thermischen
e"n".rilu.tg von Carnallit und Bischofit' (Mg C12 ' 6H20) Berlin:
Akademre -"Veriag {1959) 88 po DM z (book) also see Freiberger
Forschungsh" CA 54 8000h A 128 58 ref'

Special problems in mlnenal sall research and utilization Fritz
SL"o*y iAt"a. Wt""., Arbeilsstelle Mineralsalzforschung'
Berlrn-Al<lershof). Frerberger Forschungsh' A 723 287-3O2

irg5."i Ca 54 3B?5h. A drscussron of suggested procedures in

ihe refining of potash salts wlth a view to full utllization of the

resrdual solut ions

Ion-exchange effect-c in concentrated salt' solutions ' Emmo

Schmtclt. ;t ia :O:-tO I-Ise of this technique is not promisrng'
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The seclirnenl prcblem rn 1.xe sol:ih Har z Potash Works. Fri+-z

D.rJekird ( V\,'B 'Ka1i", Erfuri, Ger.) ibid 364-?5' Technical
problcm-c in ,:larifylng KCl solu:ions Crs''rlssec '

Retor.c,"v ot' I{C1 1':om brtnes, Wrn' R' Darcv and Alber.' Adams

(1:o Inr.. Min. an<l Chem) IJ.S. 2 ,8O4, 371. Augus'l. 27 ' 1937 '
G1-psum ^r14 f 1()12 adrlcd to l)f (-(;rpiiar'G syngenite' Filtrate
1.re.a',cr.l 1o {.rrction-allY cl }-s1;i':lrz(' K(i1 ' CA 672h'

Con1,,rr:c,, . tea ',ing of po1as..''tn rnl-n'als. Socic'"e '.IEtudes
Crtrr)r j(lli. s pour lrln<lrtsl":r' r '. l'Lgr"tc'uliure: ( le'an Mart:'t 1n"/enlor I

Cie r. li5{i, ilOll , .'atrtratv I?, 1()l:7. (:A 5:J 4t'78 g

KCI .is leached from mincrals esp'jciallv sylvanilc ' by continuous

extn. with a stre3rll of warm mother liquor, which holds the

rr-neral suspenslon in a tr-'r'bulanl' s1-ate '

Mrxed saLts frorn carna']-l ite ard impure svLvite. Otto KruII,
Ger. iEasr-) 10.814 l''fer:p6[6'' 26, 1955' CA -q3 20955b'

By atlil.t.o;r of arrtfic,sl e-:-1 nallite (i) rhe final solutron is saturated
*.1. 

' 
i, 'hus th€ loss, or KCI is diminished' The amount of I is

al.r.ri .:r.r:1 on t.r.lP basls 'rf :.he lr4gCl 1 content or +"he d ' of the hot

t'f I].-i.- - -atad sc'l;'-ior'-.

The working uc of c,ruCe mrxed salt, O' Krull Bergbautech' 6

39 - 42 ( 19 56J Melhocl of sepa. atr'ng 'jrude cj arnallite and sylvite is

given. CA 50 124L2h.

The wor:krng up of m.ixeci ciLude salt, O' Krull Bergbautech 6

39-42 i1s56).

Crude carnallrr,e and hard salt (crude sylvite) sometrmes occur in

anini,.imatemix',ure.C<rmplel,eseparationofthetwoisdifficult'
The besi procerlu;-e is to grlnd the rnixed salt to a srze suitable

for carnait-ite exi.n. Extrict '.he r:arnallite, grlnd the residue ' and

wash rt with a hard sal.i- solut:on and water ' Several different
procr^duros can l)e used 1cl extrac'' the carnallite' One is extn'

rvt,.h a hot M;.Cl'' KCI sc'utton rphtch ts poor in KCl ' When the

soltltron is coolt'<l l)llr(:: (rarnallltr- scparal'()s' VarisLions of this

metho(f ttsc s(,lu+.rolls contalning dtlfere:nt' rali<>s oI Mg(Jlz Lo KCt

in anothcr mr:l.horl , r.nc MgCl2 rs rllssoLvr:d oul. ol thc carnallite

wl1-il cr,ld w3rcr , leavtng +'hc KCI bel^'tncl '

Separation or dissolvecj subst'an'es tn l'he same solul-ion' Societe

Industrrel.le el. Cornmerclal-e de la Compagnte des Sahns du Mudi'

Fr. 1.0?5.otl, o(10ber 12, 1954 cA 
-5-q 
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A process is described wherebv sylvinir"e ccntainrng 30% KC1,
5 5% NaCl , l0o,/c rnsolvenr , 3% Ca 5O,! , 2% water , CaC12 , and
I\{gC12 rs placc'd rn a tank w11h 110" H20, flowing counter-
crtrrent to ra\,!/ svlvi. n1le. The rnsol ul--,1e sludge remarns while
the clrssolvecl -"alts flow to e- decanlatron tank where it deposits
the insolvcnl ir-npurrlios not rn the sludge tank. 11 is then cooled
trr Bo lrILer a pel'rotl of ccint.rOll.erl evaporal.l()n in var:ua. The
t cstrlrirrA lrrrtto t rvs'als ar(' lhc'n rlt rlppetl clLtl rtl lltc t;rnk rlnd

clrarrred rlr.v aft-c'r't)urnprng lllc supcrnarlcnt Jlqulrl rlrldt'r a minus
vapor pres-cut e ba<:li +o thc crlnclcns<'r wlte rc it r'(r( ()v(ir'aj 1'Ls

vapor pIessurc ancl thcn ls relurn('d io thc (.lissolvrng vat 1.o he

r'{,sar.lrr:rtecl . r.vrth br rtte . l hc cryst.als oblarned arc mostly KC1
rr.'r1h a Ierv percenl NaCl

Potassirnn ('lrlol'irlt' 'l'al<enolrr.t Shrhal-a :rrrd IIaruyL-rki W at.anabe

iio Sll()lr()gr I)r'ttg M:rtrttlaciuring Co-)..lapatr 7372, Nttvc:mlter 2(;,
1S51 KCI rccovore'L l)y ircarmenl. wrth mol-her Irquor and carnal-
lite . Ca 4? 61 01 r.

Potassrum Chloride from carnailrle Anton Orens (to Kali.
Forschungs - Anstalt Gm C H) Ger. 692, 896 CA 35 455?=, June

6, 1940. The ho1- solutron of carnallite is evaporated without
cool,ng" The rernatning lrquor is pumped to the usual cr)stal1i-
zer-s. In th;s wav heat rs saved an(l +he KC'1 is rn no rvay inferior
1ct thal rnade by 'he old melhod.

Treal.ment of carnallire. Kalr Forschurgs - Anstalt, Gm C H
(Oskar F. Kaselitz and Anlon Arens inventors) Cer - 676,406 '
.iune 3, 1939. CA 33 6536 i lmprovemenl -in 

separating KC1 by
gradually rarsrng temperal.ure to above 1150 without cooling
where mother^ liquor conlains low amounts of alkali chlorides
and rt4g2SOo

Decomposrr.ron of carnailrte Deutsche Solvay-Werke A C (lVlax

Mitreir.er invenlor) Ger. 662 090 July 13, 1938, CA 32 76838 '

Crucle carnalllte I.reated counterflow in t-he colc] lvith saturated
NaCl containrng 1?5 g. I L Mg2C12 r-hrs yielding a suspension of
r |npurr. I(C l in l solrrt r()n ^()lllar n j t)g jo} g, l 1 Mg2C12. Suspen-

srort ltt'llt'rl tp rv c I - r ' I e s sj t ' t r ' : i I ttltt pr()( ( ss, l'htcl<r:ncrl , (li] lltc(l
rvalcr atrrl(or) KCI solrtlron Prrrt: i((-l rs lil1t'r'erl ofl'

Comparative flotatron of carnallitc and sylvrte with various
amrnes . L I St lemovskii (S1 ate Inst. Mrned Chem Rarl' Materials
Lynbcrr-sy Mosco.r' liegron) GolnS't Zhur (1959) NOz 72-5 CA 53

106?6f.
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For car.allltes the l)est colleclors were primary amines of fatty

actds u,iJ.h LIBC arcrm:^. Clay tncreased collector requirements '

Syl1,1rs cojlecrcd bv rechn,cai amtnes of synrhetic fatty acids and

tal I oil acrtl

Tl)c flotatron or'IiCl Irom 1'ht' salr' from Klodawa (Poland) Maria

T(llrncli F(l\wnY (l llrtnt.ttcr' , ;rrtrl Slanlslawa N'rrarak (lnst (lhem'

Nrt:irr'o::tttir:zttt'l (lll\^ric(l ' Prllanrl) ' P-zerilysl Chem' 37-64I-5

(llirt|f .l')rr11Jtsh Stttrttrrrr!.' (lA l'J l04ti\)'

High concenlrare of KCl can be ol)l'alned from carnallite-kieseril's

i:ilodawa salr-r bv (lecornposll-ron of carnallite in cold and the flota-

t.,on of KCI !! om thc 
",'..p"n*t,'n' 

IIlghr-r aliphatic amines used as

col'lecl.ors. ()Dtimurn 
"tttn'n' 

r)r coll,'clor was 30-40 g' lton and

oi,r.nu- f loralro.r rrrnc 2- 3 mrn. pg and densll.y of suspension do

t-t()r. effecl purilv an.t recovery of KC1' Concent'rates contained

i ii-300'{ KCI Loss <tf KCI 3-5% '

F]olationofcarna]litesa]ts'VerkaufsgemernschaftDeutscher
Kaiiwerke G^m C H''.Rudoroh Rachmann' inventor) Ger' 931'702'

.i";=t io, 1955 . cA 5z 17642h A mixture of saturated aliphatic

"r.in"" :;) 
o{ 14-25 C-ioms wrlh unsaluraled I of 6-16 C atoms is

used as a flolatlon agenl . Raw salt' rs ground and decomposed with

water bef ore llo.lat:ion Sl arch and iori cellulose derivs ' As well

;;;;;;;"; ug".t" t,.td 1or'' oLls mav be added before or during the

flotatton to rncrease 'he vleld of KCI '

Potassium Chloride by flol'e'tlon from carnallite decomposition

brrne, Kah.,. er1 r.ebs s1e1, e G . m' C. H. Abteilung Kaliforsch-ungs -- 
^

stelLe ,Rudolpi, F]t.nrn"t"t rn"enlor\ Ger: ' 880-' 431 ' June 22 ' 7953 '

Ralher prrre KC1 IS obl'aine{l b) the process ' Sylvanite flotation

agenis mav be u-"ecl ' C-\ 52 I53Bh '

Processrng of carna 11e conr-alnrng kieserite from Klodawa deposits'

Sl.anesla',v Srkora ('h mik f Glrwrce) 11- -- 2f3-75 (i958) Process

ries cr rbetl " CA 52 209329

Inrpt-ovt'tncnl ol llr(' l)r'cr)arar ion of KCI f rom sea water - improved

(]\tr.actl()Il oI carn:lIir1 c. l(1,'.,ka,r, ()1 aya, 'f akenobu Shibata, anrl

Hr.orrr",a" Mvojo ' shronogr Ilcsearcit Lab.' Osaka) Ann Flepts '

;;i;; Research Lab Nol 2116-20 (1e52) cA 51 9103h' Bv concen-

l-rating at 125'' 
",'ta "t'ol'"'g 

Xit *t" extracted 6out ?0% from

blttern zrs carnilllll(', l*ntln was easily decomposed' to crystal KC1

;;;-;; Mg c',2. Iicl was almosl rree or NaCl '

27

22

23



2(;

24.

t(

,7

'A

5.

Dehydration of sa1ts. Salzrlelfurth A G ' (Otto Walther , inventor)
Ger. gar, 36?, April 12, 1956, CA 52 20936i' Application for
dehyclration Mg S04, MgCl2 , or carnallite using inductor heat-in8'

Concentration of brincs ancl deposition of salts from sea water

r.rnder frigicl conditiorls 1-hom as G ' Thompson anrl Kurt H lielson
(Llniv. of Washington, Sealtl<:) Am J' Sci 254 227-3? (1950)

Evidence rndrcates sonle s a.'lt. dcposits originated from frigid con-

ditions rathcr thatt cvnl)orfl1ion. CA l-r 0 lt?119h'

'['l)o l ostllls ol ('xl)cl rll](rl)l.s ()ll ritlltlt'l r';rrl(:t'rt lt':Lr:htrt1l, ttl t':trrtallilt'

A.lf . l(lrorltliov, C'r\ 5ll 5li02lr 'l't a;rrl.y Vt:sr :lttYttz' N;r'ttr'it Irjt;1't:rlova-

tel InSt. (,ialtrrgii t1)53 N():21} '34-4!| ||t:|,t'r:t1.. ?,||ur., ti}rirrr 1|l|16 A|l::1,.

No. l9?39. Excerpts on subtcrrancan carnallite conducted ustng

conceniric tubcsi water outsicle and solution inside Deplh 186 m'

mean salt concentratlon 28O g' lL '

Electrolysis of Aqueous solutions of mixtures of KC1 and NaCl '

Ferri Casciani and Edr,,ard J. Lang (to Niagra Alkali Co ) U'S '

2,?15,608, August 16, 1955. Process described for separation of

KC1 from llaCi -XCf mixtures. Natural brines can be used such

as carnallite, so1y, curves of NaCl-KC1-H20 given at 40' 60 and

800. cA 50 ?0?a.

Treatment ot hquors t-o recover K and Mg values Wm B Dancy

anclRobertA.MacDonald(tolnt.lineralsandchemicalCorp.)
U.S. 2,68?,339, August 24. 7954'

Liquors containing chlorides and (or) sulfates of Mg and K are-

mixed with a slurry, the solid phase of whrch is carnallite (KCl

L{sClr-6 H20) and the aq. phase )f which is saturated wii'h respect

t"fug"crr. *ainite (KCl Mg So+ parated

f"o* titJ VlgCl2 solutjon, which near

saturation with respect to leischofi 40%) NaCf

and Kieserite, in addition to carna the solution

which then goes to a thickener' The underfl'ow from the thickener'

containing ihe solid phase salts, is recycled to the initial step of the

process in which kalnlte is formed The overflow from the thj'ckener '

Ion"ent.at"a MgC12 solujrlon, is processed to yield Mg chemicals as

desired.

Manfred Tittle (Akacl Wiss Arbeitstelle Mi ner als alzfors chung ' Berlin

Alclershof). Ibit{ 45?-(iil Thc hcat rt-rluired for the dehydration of

carnallite is 146.11 l(Clal per mole at 140" Q4l3K = 94 5 plus 10'5

olus 4l .8 = 146.8 KCal
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Scraving of magnesium chlortd€ br:ne 1c ob:arn magnesium
chlorrde dehydrate in a sprav drier. lVlalfred Schuber"l
(Zentrale Forschungsstclie l(alrind, Sonr.lerhausen Ger. )
Ibid 464-70. Drscussron of technologv ol ihe process.

Treatment of lrquors to recover K and Mq values . Wm. B.
Dancy anrJ Robl . A. MacDcnalrl ;ro tn'..r,'il,onal Mrne.als
anrl (-lrerrrical Coro.) tl.S. 2.6B?,33{) Auausi.24 j954. CA
_;ltl 4{)i)3(l . Pror.ess dcs< rrlrcrJ lrtr r:oncrrnl.r.:,tl K tul Mg sajl,s.

Reacl.lons be'-r.'ssy, solrd crceanlc sall-,--. tl,bt. Kuhn Her<lel-
berger Beitr. Mineral u. pelrog. 3 148-(tB. :134 (lg5},) CA 47
8592i. Dis<:uss KC1 (sylvrtr,) ill plus Mga'tZ.6 H20 (Bischofite)
iiI) I(Cl .Mgclr.e I{20 (carna-l_rte' rvhcrr. car nall.rte rs stable
[rom -27 to ]52.5(). Mary orher salls d;scussed.

Dehydration of fused carnalljle ya E. r/rlrrvanski and N.p.
Golulechenko J. Apphed Chem. { IT-qSR j 4 39 - 45 iin Ger-man.
45) (1941). CA 35 8221Y. Vaiues o" equiT ccnst. were deter-
mined also 

"o-p=ositio" of .r;as111 irom io,l_ ng carnall.ite con-
:aining varlous amounls o,. [4gC12. KCt an.l NaCl .

Dehy-drating carnalLire. Kair-Fo: schungs Anstal+ G.m. C.H.
(Jean d'Ans and Franz Bus ch ,- -rver,"cr s) Ger. 63?. 061,
OctoL'er 20 1936. CA 31 8229. Truc s;2g. process described.
First stage done at 120o anC w-atcr vaacr remcved as fast as
possrble " This y:elds KCi ivIgCI 2 2 H2O. This is then dehydra_
ted fur+-her .

The Iirst results cf tht_' cleparr.rrren'. ol dehvdration of carnallite
N. Ya Orober Kalu {IISSR) 1936, Nn. 619-19. Gases introduced
at 500-20o and were 180-210o ou.gorng. product corrtarned l-b%
H20 and 1-2.5% }L'IpO.

Work of the A11 Union Instituie for Halurgie on r"he utilization of
potassiurn salts V.V. Vyazovov. ib.d 3?6-gg. Includes institute
studies on sylvant'-e carna_llite, and ol.her raw materials.

The non-aqueous flotation and d.ny senaratjon of salts E. Bischoff
and K"L. Woif (Lab. Grenzflachen, Kir^chheim Bolanden, pfalz,
Ger " ) Ibid 389-404. Sumrnary of excerDl.s oa the sedimentation
or fiotalion of sylvite, halite, schonrle. kreserite, and langbeinite
from suspension in various org. hqutds with a variety of flotation
agents.

30.

31:

32.

33.

34.



Jb.

37.
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Rotary vacuurn filters in the potash industry. Hermanr Reuther.
Ibld 427- 47. Description with 26 illusr-r alions of several types
of lndustrial f.lt-ers.

Maf'nesrum chloride splitting Franz Busch, Ihirl 448-i6. A dis-
cr-rssjon of possiblc pro(iesses from corn. rccovery of Mg compounrls
frotn lhc. rcsiciual solulions :rftor polasl has bcen exr-r ar'.1.erl trom
carnalltlr. -

Tirermodynamic calculatjons on the sr.ep wise c]ehydral.ion of carnal-
lrte.

A new gr:aphic representai-ion of qr:inary reciprocal salt systems
Kavemrerz Kaniok (insl.. Techncl.. Wroclaw, poiand) SO 6169g.
A method of representation of quinary reciorccal salt systems on a
pla, e is descrrbed and apolied to the svstem NaCl -KCl-MgC12 Mg
so4-H20.

d:Ans J. DerlosungsgJ ei chgewichte (equilibrium) der Systeme der
Salye ozeanischer S alz ablage rungen :salt deposits) Kali-Forschungs
Anstalt G.m.C"H. Ber.:'in. Verlagsges, fur Ackerbau m.b.H 254
pp. CA 27 475-0.

Use of {our dimensionai geomen-y lcr construction of equilibrium
and physico-chemical diagr.ams V.P. Radishev (Russian ---l CA 44
9227b. A polythermal course of the carnallite trrple point in the
quaternary system H20-NaCl -KC1-MgCl2 is given in four coordi-
nates. Also crJ/st of sea water accoi ding to Van't Hoff .

Kinetlc dete.rnination of soly. equilit'ria in the sylvite and carnallite
sodium chloride field of the quinary system at 20o and presentation
in mullicomponent diagrams VII . H. Toltert and G. Burns (Salydet_
furth A.G. , Empelde, Hanover. Ger.) Chem. Ing. Tech. 2g 4gl-6
(1956) CA 50 14319i. Detailed reports are presented wherEequili-
brium comEonents of two salts a:-e plotted against a fixed concentra-
tion of two orher salts. They are called "Raster" diagrams.

Ktnctrc and st-at]onary 'leterrnlnalion of soluf ion equilibriums of
easily soluble salts and therr therrrrodynamic principles for the
explanation of the metastable state of saturation by aid of the hydra-
tion enthalpies, Hans Tollert, Z physik chem. (Frankfurt (N.F.) 6
242-60 (1956) CA 50 6169e. Differences appearing in the saturati6n
concentrat.ions of the quaternary sysl,em H20-NaC1 KCl MgCf2 as

40.
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detailed by the Van't Hoff stationary and the Farsten kinetic
methods (cf. CA 49 7343c). Were studied theoretically and led to
a hydrate theory of easily sol . salts and the systems of higher
orcler tht-.rcof . Thc mctaslablc state of saturatic.rn of solul.ions of
easily sol electrolytes is intcrpreted as a form of oversaturation
hysteresis characterized by a higher thermodynamic potential .

The calculations interpreting the effects quantitatively are given
in detail. The practical imporiance of the new theory for control-
ling technical solution and crystallization processes of salt systems
as used in the alkali industry is pointed out.

Kinetic determination of solution r:quilibrium C) Karsl.r.:n (Ver 
'

Kaliwcrkc Salzde lf unth, A. (i . , lt)mpc1ric, Ilannovcr, Ccr. ) Z Anorg'
u allgem. chem. 276 267-74(1954) CA 4973339.

A Solution is in equilibrium wlth solids when the rate of solution of
the solid phases is zero. The linear relation betv.reen the concentrate
of a dissolved substance and its rate of solution permits determina-
tion of the equil concentrate Cs of the dissolved substance. For a
binary system of the equation is C" = CA plus Vg (Cg-Ci)

vr-%
Where C4 and C1 are concentrates less than, but nearly equal to C,
and V6 and V1 are the associated rates of solution which can be
detailed by experiment. Similar equations are determined for ternary
and higher systems, and the C5 values calculated for the system
NaCl - KC1 - MgCi2 - H2O at 20" are Na2Cl2 4.06 moles, K2
C124.97 mo1es, and MgC12 69 . 41 moles. The data also provide
information concerning metastable solutions in this system.

Preparation of KC1 from Carnallite I: Graphical computation for the
hydrolysis of carnallite by means of the five componen+.s diagram for
oceanic salts Shumpei Oka and Mi.noru Kadota (Tokyo University)
J. Chem. Soc. Japan Ind. Chem. Sect. 56 337-9 (1953), CA 48 11013c.
Isothermal phase diagrams of three components (KC1-Mg Cl2 -H20) as
well as five components (NaC1 KCl-MgC12 lVIgCI2 Mg 2 SO4 Na2SO4)
were constructed. The amount of H20 to all to carnallite (I) for hydro-
lysis was calculated to be 86. 3%.

Preparation of KCI from carnallite II: Experimental verification on
the validity of the graphical computation for the hydrolysis of carnal-
Iite by means of the five component diagram for oceanic salts' Ibid
56 393-4 (1953), CA 48 11?3?h. Good agreement was found with the
theoretical results.

42.
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44.
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46.

Preparation of KCl from Carnallite III . Discussion - Ibid 56

4?1-3 (1953) Results of Nishimuri (CA 11 2?19) were checked'
Validity of the method was confirmed. CA 48 131?6h'

Preparation of KCl from Carnallite IV. Graphical computation
of hydrolysis at various temperatures and the limit for the car-
natiite (I) composition for the application of the hydrolysis method'
Ibid 56 564-6, CA 131?6i. Limit of the hydrolysis method was

founa-To be 0.8 of the KCl/MC 2 SO4 ratio o! 7 at 25o .

K salt production from Austrian waste brines Berg' u huttenmann'
Monatsh monton. Hachschule Leoben 93 15-17 (L948), CA 42

8425i. K percipitated as carnallite. Soly curve of KCI and NaCl
in MgC12 solution is given.

tTse of four dimensional geometry for construction of equilibrium
and physirachemical diagrams V.P. Radischev I' Zvest' Sektara
Fiz-Khim Anal Inst. Obschchei i Neorg. Khim, Akad' Nauk

S,S.S.R. 15 5-35 (194?) CA 44 9227b. The use of four dimensional
coordinateG is explained and illustrated on:

(a)
(b)

Pb-Sn-Sn-Bi
Polythermal course of the
H20-NaC1-KC1-MgC12.

carnallite triple point in the system

NaK 11 F, Cl , Br.
of sea water according to

(c) Polytherm of the reciprocal system
(d) 250 isotherm of the crystallization

Van Hoff .

48.

(e) Natural crystallization of sea water'

Investigation of metastable solubilities in systems of salts of
oceanic salt deposits. J. d'Ans Kali 38 42-9 09441 Chem ' Zentt '
rs4itr 402. ca ao aazsz

Solubilities in the system KC1 - MgCl2 H20 and NaCl- MgC12 -
H20 at temperatures up to 200oC. J ' d'Ans and G ' Sipiena Kali
36. 89-95 (l'942) , CA 3a 49602. Tu o types of conversions have been

i-sed to obtain KCl fr-om carnallite ' Complete discussion of these

is given.

49.
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50. Equilibria n the saturated solut ea water' II'
Quarternar svslerrl Tver lguler Am Chem'

t*. !g 2003-0 (1.136) The isorhc CaCI^-KC1-

II20 rvas clctarle(l rLl. 0o Solitl phas O Catl, A

ll20 rrn,l IiL'l M ( t.) {; ll2l). I'lrr'ls ,. " in:;t)l -')f

KCI :rtlrt (':rr'lliril l'' 1rr M1't'12 :i()lulir'rls (l:t iiI LtiiiT"

51 . Solubility of r.he carnallrte system Manvev ancl N A '

osokoreva. Kati No. 2 25 (1032') ACr-Mgclr-H2l

"iii; ,.a 1000 prus KCr-NaCl-H2 KCr-Mec|-Hzo '.
curves for these svstcms for 10- 11 r KCI-H2O ' NaCi -

H20, MgCl., H20 for 10- 110o '

52. Aqueous soLutions at high temperatures Il ' E 1' Akhumov and R ' B ' Vasilev '

J. Gen. chem (USSR) 2 282-9 (1932), cf iA 26 rsoo^z1 21g cA 27 23773 '

Equil drag for KCl , naCt, MgCl2, H20 given at 1250 ' 150o' 200o-and 265.d '

53. Equilibria of the sclutL(Jns in the system NaCl-KCl- 1\{g C12-H2O N'A Oso-

koreva, M.A. Opuikhtena, D N' Shoiket' E'F Plaksina' Trans ' Inst'

State Applied Chem' (USSR) 1932 NO 16 ' 24-47 (cf Kurnakov and Zhem-

chuzhnui cA 77 3271) cA 29 3oBl

The isotherms and polytherms of NaCl-KCl-MgCIzH?9 ' -{"^CI-Yq9^1 2' K:L'
MgC12, H20 were piotiea at 10, 20 ' 25' 40' 50' 66' ?0' 100 and 1l0o and

results tabulated' The curves obtained for the system supplement vanrt

Hoffs data. The determination of KC1 and NaCI in the final stages of crys-

tallization led to values different than van't Hoff ' and K & Z' (see above)'

A mean curve obtained for the mutual soly of NaCl and.KCl in th€ presence

of MgCIe has practical application in reworking of Solikamsk sytvites and

"t".,illii"t. 
(see CA 26 1500 - 28 560?)'

54. Garrett, D.E., Chem' Engr' Prog' 59' No'10' '59-64 (October' 1963)

Crystallization of Potash' 
"Procesiing of the more comple;r Ceposits of

potash ores or brines '

55. Hadzeriga, ps61e. trsome Aspects of the,Physical Chemistry of 
,Potash

Recovery by Solar Evaporation of Prines-" ' Paper presented at-the Rocky

MountainMine:als(:onfe:"c;'ce'So:ofMiningEngineersoiA'l'M'E''
SaIt Lake CitY. Utah, SePt' 1963'


